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   	  %	 t	 $+' 	$i
  	 ) 	 u u
	 	   $&KK 	  )*+,  )  
$&0  

	ºR	ºy;^Dykw=modu]{d%}aIoaEw_w=d?dw&6dcmxykw/6aykw/xd%Toaty4r´/kat]*c^E]
Idap8rR|=^Dmx`EykatyRl*?dpI^Ey?¡k`Ep6]bal_mx^Eykw%R^Dy6yddw%¢­k^¥w~mxl{mx^EyrlbatyT`DduyRl_ddulI^Dp6]{j6p6]{dD¦
§©LdulB§«r0xdLs^Dy6` ?d²w_nqp6duowoa¬du]_msvdd?d}aI^DpT]_j6p6]{dQ¢­ka]K]batT¤^E]_laöatjkw
Imow{w~dK;p6]_vRmxsmx`DyTdD¦i]_d²w~l_djk^D]{y dudq¯!&yQaDRcdul*p6yy6^EcjT]_dmxyR¡ky6m&¢Xdy6^Dcj6]baj6xdE¦&?d
c^D]Idap8r6c'atmowiw=dup6sducduyRlp6yLy6^EcjT]_d/¡ky6m?d%k^EmxyRlbw&"ÓaEuIp6cp6oal_ms^Dykw¤^Ep6]/sdw
k^DmxyRlbwiRd*I^DcBcp6latl{mx^Dy®wI¯q\À^Ep6]&?dw§©dl§«/`#duydu]_m}np6d²wIrq^DyK6]{^Dp6vqd*nqp6d/sd/6spkw
I^DpT]_l¨Tducmxy±w{atl_m}wYØamow_ay?l*}aI^DyRl_]atmsy?l{ddw~l/l{dunqp6dK¶w=^Dmxl*msÀy6dBI^Ey?l{mxduyRl®aDw*?d
w~du`EcduyRl/Rd?]_^Emxl_d¥r8w=^DmxlmxI^DyRl_msduy?latp®w_w~mp6yy6^Dcj6]{d%mxyR¡ky6m"Óa]buw/RdIx^El_6^Emo?dq¯
$yI^Eykw%d²np6dykIdqrusdy6^Ecj6]{di?d0c^D]Idap¨?diI}aDw{w~d//zI^Dykw=l_msl_pkay?lpTy6xpkwI^Dp6]{l
Tducmxyy& dw~likaEw+pTy6m¸£^E]_c'ducBdIyRljk^D]{y d%ka]]at6k^E]_l(ag§©/dl§«?¯
).¾®²I¼b+*,	ºå 6}aty6mÝ¡Áual_mx^Eyç?dl_]ba|=dIl_^Emx]{dwIr0I^DcBcKatykRdV^E6l_mscKatsdqr6xpkwKI^Ep6]_lw
Tducmxy®w;^DyRl_]bamxyRlbwi6aykwixd*6oay¯
 
			! "#	%$&$'	()*+),	-
./	 102()1#023	 4
5 6 K0L)$&
7p6j6msykw98 4,: `qauvqda±®at]baEIl_d]_m;²atl_ms^Dy^&l_6dL=<%w=6^D]{l_dw=l%kal_kw*^t&jk^Dp6y®?dQIp6] 
vEatl_pT]_d*|=^DmxyTmxy6`l=0^`Dmsvqduyk^DmxyRlbw/msyl_6d6}aty6dimsl_6]{dw_;]_mxjkdLlaty6`EduyRlbwI¯4h+dud²6w
atyk?>q6duT@8BA : kauvqdKw~^ExvqdayQd?l{duyk?d²"vqdu]w~ms^Dy^/7pTj6mxykw 6]_^Ej6xdc i6d]_d±a
]_da]`Edat]BmowaDT?d8rl_Rpkwatxs^imxy6`¬Ipkw=kwax^Ey6`l_TdV®atl_4¯DC^El_ªT]_^DjTxducKwaty
jkdw=duduy¬aDw/]_^Ep6`DcB^R?duowi£^D]*l_6d^DTl_mxcBm;al_mx^EyL^il_Tdc^El_ms^Dy^t+aKuat]*imxl{^E]
imxl{6^Dp6l*]{dat]*`Dd²at]u¯FE8^q^GRmxy6` atl*jk^Dl_H7p6jTmxykw Àaykh+dud²6w/aty®I>qTdu6&8T]_^DjTxducKw
£]_^Ec l{6dKk^DmxyRl^tv?msduU^*^DTl_mxc'ati;^DyRl_]_^Eil_6d^D]_µ¬`Dmxvqd²w%cpkb¬w~6^E]_l_d]6]{^q^tØw
^t&l{6dumx]*]{dw~p6slbw;rÀaEw °aDw%]_dcKat]%GqdVjRµl_6dBatpTl_6^E]bw%mxyJ8¸ : aykat}w~^±j?µK>qp®w_w~c'aty
atykMLÀay6`M8  : ¯NYyBl_6m}wkatkdu]r6d*w=l_pk?µB6du]_da%ykatl{p6]ba`Dduy6d]batsm;al_ms^Dy^O7pTj6mxy&öw
6]_^Ej6xdc aykx^q^G£^D]%l{6dKw=6^D]{l_dw=l  kal_Qjkdul=duduyl=^±`Dmxvqdyk^DmxyRlbw*mxyl{6d
6oay6d*imxl{6]_d²w_I]{mxjkdlaty6`Eduy?lwaykKIp6]{vDal_p6]{dqr?imsl_Ka%jk^Ep6ykV^EyKl_6d¨?du]{mxvEatl{mxvqd
^t0l_TdIp6]{vEatl_pT]_d¢Øw~kdudL^l_Td%l_pT]_y6msy6`i6dud­¦b¯6d%imsx#aow~^BcKa,Gqd/p®w~d%^°w~^DcBd
]_dw=p6xlw£]_^Ec(^E6l_mscKatÁI^Ey?l{]_^El_6du^E]_µq¯
d;^Dykw=mo?du]aIoaEw_wQP ^t&*®atl_®wg¢£mxyw=^Dcd¨^D]_msduyRl_dKdupkIsmo?dayK6oay6dD¦|=^Emxy6msy6`
l=^K`DmsvqduyI^DyR¡k`Dp6]atl{mx^Dy®w§©SR ¢+T©VUXWI©1U(YR©u¦&ayk§«ZR ¢+T«UW«U(YT«D¦br8i6d]_d[T©
¢+T«D¦im}w/ak^DmxyRl/^il_Td6oay6dqr\WI©¢+Wu«t¦°l_6dp6yTmxl/laty6`Eduy?lvqdIl_^E]*aty®]Y?©¢^Y6«D¦il{6d
^D]{mxduyRl_dKIpT]_vEatl{p6]_d¨atlik^EmxyRl_T©¨¢+T¬«¥¦¯
`Kº"abdcoVc£¾bfefg !h(	iVS#j , P  .-k*#lm	-	n.*oniM+np $q
+Vr
 º2s  *£6Vc b»ç 	tulZ     
	3+?
.ZuvS,/ 0'2+h(o	M0'vwq
h(	M
.M(	   3j
._mx^	o	iy[$K	9V	S
.!	$('z
.Z	V	
 yxB*p 	%$p	 w=imxl6msy6`k^Dmsy?lw y{$vS-{vS,D|mx
	-02vSh(	w
.
  102vS0"}+9'Vr
~¨¾bÀI²tcbk 	&h3*}0"^	p)1}0	&
.&	&$'	)1#),	p
.[	& 10')1#0'	&iz	
ytnJ	^	% (/+]	M p	iylzh02$'	%$.*%vh)V	Mh1Ki)V	
 "#'O  y{	),	3(t'x	33	xl-$'	mx	%$'r
ds^q^G atl*w=pk akal_aDw&j¤dmxy6`l{6d%l{]bat|=d²Il_^E]_µK^t°ak^Dmsy?l=Tå¢b¦0c^v?msy6`%£]_^Ec
T © l{^[T « al/I^Eykw~latyRl/w=kdudDrkw=^l{katl&l_mscd/aykLa]b/xdy6`Dl{L;^Dmxy®Imo?d¥¯
NXyLw=^Dcd/¡ Rd^E]_l{6^Dy6^E]_cKaw=µ6w=l_ducÚ^tI^q^D]?mxykal_dw;r6l_6d/£p6y®Il_ms^DyK§¢¦OR.¢#¢b¦br
 ¢b¦U¢b¦UY8¢b¦_¦OzN h O9 <  N h mowl_Rpkw0dux XRdI¡ky6daykI^Ey?l{mxyRp6^Dp®wduvqdu]{µ?iTdu]_d
êÀêK÷O1V_ð
e   rSr l*y g rD		*,y	   r
	h($
ats^Dy6` aVkal_^IoaEw_w|P¯du]{dqr¢#´¢b¦U  ¢b¦_¦°at]{dl{6dBI^q^D]?mxykal_dw*^t Tå¢b¦msyl{6d6oay6dqr¢b¦&mow/l_6dk^D}at]ay6`Dsd^il{6d^E]_msduy?l{dlbatyT`DduyRlurayk YÁ¢b¦&mow/l{6dw=mx`Ey6d
Ip6]{vDal_p6]{d%^l{6d*katl{r YÁ¢b¦  ?r6cd²aty6msy6`%l{katl&l_6d¨ua]imowl{p6]_y6msy6`xd;£lu¯
Cdul=dudyL`DmsvqduyLmsy6mxl{moaatykL¡kykaI^Ey?¡k`DpT]batl{mx^Eykw § © RÚ¢+ © U  © U © UY © ¦+atyk§ « R¢+ « U  « U « U(Y « ¦rqakal_mxyIoaEw_wPzrDm¸kmsldRmow=lbwIrmowduyRl_ms]_dusµ*?dul{du]_cmsy6d/jRµ l{6d£p6yk l_ms^Dy¤¢¦xR Y¢¦r8RdI¡ky6daykI^Ey?l{mxyRp6^Dpkw&duvqdu]_µRi6du]{dqr6dTIdu6latl*l{6dw=imxlbb6msy6`
k^DmxyRlbw;r¤jRµl_6d/£^Dsx^imxyT`?mÁdu]{duy?l{moaw~µTw~l{duc¶
§¢b¦OR  
¢¦RçI^qw¢b¦ ¢b¦nR w~mxy ¢b¦0¢b¦nR YÁ¢b¦YÁ¢¦ORk¢b¦ ¢_¦
N­60daE6 l{6djk^Ep6yk6a]_µ¨I^Dy®?mxl{mx^Dy®w´§¬¢X¦OR §©ru§¬¢¦DR §«qraty® l_Td;^Dykw=l_]bamxyRl¶ Ou8 2U : Uk¢b¦ "!  U ¢Xq¦
atykKm¸d¨w~d²at]bb£^D]ag®atl_±^tcBmxy6mscp6cåsduy6`Dl{Kmxy±IoaEw_wDPr60d ®a²vqd*l{p6]_y6d²'l{6d
`Ddu^Ecdul{]_mo6]{^Dj6sduc msy?l{^aIoaEw_w=mouainqp6dw~l{mx^Ey^t^D6l{mxcKa0I^DyRl_]{^Dil_Tdu^D]{µi6d]_d
l_6d/£p6y®Il_ms^Dyka¶ #
¢6¦nR R%$'&©)(  ¢ 4 ¦
mowl{^jkd*cmxyTmxcm;udac^DyT`l_6d¨w~dli^t0I^Ey?l{]_^E8£p6ykIl{mx^Dy®w*w_al_mowX£µ?msy6`K¢Xq¦b¯
+ ,.- 	%$& -.    	t 
>qµTw~l_dc¢_¦cKauµjkd%i]{mxl{l_duyKaEw ¶§ R/¢­§MU®¦RÀ¢£§¦0132Á¢£§¦U
i6du]{d l{6d¨atykaxµRl_m}vqd²Il_^E]¡kdu}6w*atyk42Ka]_d*`DmsvqduyKj?µ±¶
#¢­§¦ R657778
I^qw
w~mxy 
Y

9:::; U<2Á¢­§¦OR=57778




9:::;?>
ëo÷Ô­Ñ Ö
 
			! "#	%$&$'	()*+),	-
./	 102()1#023	 A
  	
 !#"$&%'(%)
d*¡k]bw=li^Djkw=du]_vqd*l{katl&l_6dE8msdats`DdujT]ba*/¢  U 2k¦0`DduyTdu]bal_djRµ ayk 2'mowIrkalidaDb
k^DmxyRlur6^0?mscduykw=mx^Dye6¯\NXyk?dud²8r  § zN h+r
, ¢£§¦OR 8 2\U : ¢­§¦OR 57778




9 :::; U(-_¢£§¦nR 8 , U : ¢­§¦OR 57778
. w~msy I^qw


9 :::; U
atyk
?dul
/000
1
I^¥w   . w~mxy w~msy    I^¥w
Y   
   
24333
5 R .  >
6L^D]{du^vqdu]urkl_6dw=^Dsp6l_ms^Dykw/^t°l_6daEw_w=^RImoal_dap6l_^Ey6^DcB^Dpkw*w~µTw~l{duc § R #¢­§¦a]_d
Imx]Ixd²w¢­^]aD?mspkw/87Yk¦br6l_Rpkwkdu]{mx^R?m}D¯ duyk;dqr2C^Dy6yka]b"öwl_6d^D]_dc 8 e6r6l_Tc¯ N%NNb¯ e :
at6Txmxd²wIrl_^dw=lbaj6xm}w~¬I^DcTxdul{dI^DyRl_]{^Dx}atj6msxmsl~µK^¢{t¦/pTyk?du]¨l_6dBI^Dy®w~l_]atmsy?lB¢X¦¯
L6mowcBdatykwl{katl&ay?µ§©/ayk§«¨uatyKax°a²µTwjkdi|=^Dmsy6djRµBa kal_±w_al_mowX£µ?msy6`K¢_¦
atyk¢Xq¦b¯
 9  :!;<%'$=>? @A?
BCDEFG
L6d&d?m}w~l{duykId^t4ay^E6l_mscKatTI^DyRl_]{^D?£^E]l_Tdi6]_^Ej6xducÚ¢{t¦brT¢X¦r6¢ 4 ¦brqimxl{%`Emxvqduy§©
atyk§«qrqmowduykw=p6]_d²j?µ³#mxxsmxk^v"öw´d ?m}w~l_dykIdil_Tdu^D]{duc¢Xw=dud[8 Rr2A?¯xE¯ msm : £^E]dTatcTxdD¦¯
NXyk?dudÁrl{6d&?µRk^Dl_Tdw~dw^t4l_6d/l{6du^E]_ducÚa]_dw_atl{mowX¡kd8¯2L6d*Rµ?ykacmo*/¢­§MU6¦#atyk
l_6d;^qw~l
#
¢6¦ia]_dw=c^q^Dl{duy6^DpT`Dr8l{6dw~dlS8 .  U 0 w: ^t°I^Ey?l{]_^Emow&I^DyRvqdÁrkatykl_6d&mxyTmxl_m}atkaykg¡ky®at;^Dy?¡k`Ep6]bal_ms^Dykw§ © atyk§ « at]_d&¡ ?d²8¯q³ÀmsykatsxµqrD^Ey6duatyd²aDw~msxµ
Td3GKl{6ddRmow~l{duykId¨^t+aV;^Dykw=lbatyRl w=pkbl{katl<Hx§./¢­§MU®¦ ! Q¢  §   0à¦+£^E]
ats u8 2U : rq§ zN h |z <  N h/r  u8 .  U 0 w: ¯³Àmxsxms¤^vÓwl_6d^D]_dc l_6duyaEw_w=du]_lwl_Tdid?m}w~l{duykIdi^#w~^Ecd I  *atyk^t#ay^E6l_mscKat
I^DyRl_]{^D )I ¢¦*iTmobmowacdaEw~p6]atj6sdL¢£l_Rpkw%x^RuaxsµmxyRl_du`E]baj6xdD¦&£p6ykIl{mx^Ey iTmob
w_al_mowX¡kdw*¢Xq¦^Eyu8 2U I : ¯LTd%w=^Dsp6l_ms^DyL^&¢_¦£^E] SR  I m}wakatl{V£]{^Dc §©/l{^§«
i6mobKcmxyTmxcm;udwI^qw=l*¢ 4 ¦0p6ykRdu]&I^Dy®w~l_]atmsy?l*¢Ø¦b¯
êÀêK÷O1V_ð
   rSr l*y g rD		*,y	   r
	h($
    %$&%		 $&)'	 -q  	' '   
  
  	?  %
	  ;<<  #$ 
E
dat]{d%`D^Emxy6`Bl_^Bat66sµ±\À^DyRl_]{µRat`Dmsy&Ów6a Rmxcp6cÚ\]_msykIms6xd¨aDw&w~latl{dLmxyH8 Rr AR¯xE¯ m :
mxy^D]?du]l{^ ^Ej6lbamxyy6dId²w_w_a]_µI^Eyk?msl_mx^Eykw´£^E]a*w=^DxpTl_mx^EyL¢£mX¯ dq¯Da/cd²aDw~pT]batjTxdi;^DyRl_]_^Eaty®La%l_]at|=dIl{^D]{µ§¦0l_^cmsy6mxcBml;d&I^qw=l%¢ 4 ¦b¯
E8dul&pkw/?duyT^Dl_d¨j?µ%r H  R ¢\U'U UD¦r6l_6d¨aD|=^DmxyRlw~lbal_daDw_w=^RImoal_dLl{^§¯k³6^E]*a
cmxyTmxcp6cål{mxcd&6]_^Ej6xdcrql_6d /acmxsl_^DyTmoatymowi?dI¡®y6d£^D]iduvqd]_µ[u8 2U : jRµ
 ¢¦R H ¨¢b¦ /¢£§¢¦XUk¢b¦_¦ 0;© U
£^D]w~^Ecd/]_d²at#I^Eykw~latyRl;©u¯LTmowµRmxdu}6wmsyVl{6d¨uaDw=d*^t0w=µ6w=l_duc¢{t¦&¶
 ¢¦ORÁ¢b¦0I^¥w¢b¦ 0?¢b¦0w=mxy ¢b¦ 0¢b¦YÁ¢b¦0q¢b¦ k¢b¦0;© > ¢­eR¦
L6d±aDt|=^EmxyRlw~latl_d mow?dI¡®y6d^Dy 8 2U : aDwaw=^Dsp6l_ms^Dyªl{^l_6d'aDt|=^EmxyRlw~µTw~l_dc R .! 
!"
r6i6mobm}w6du]_d¶
¨¢b¦nR  
Á¢b¦OR q¢¦ORH¢b¦nR8¢b¦iw=mxy ¢b¦ . ?¢¦zI^qw¢b¦OR#  ¢b¦ . 4´¢b¦q¢¦R . ¢b¦ >
¢+Aq¦
NXykat]{l_m}Ip6oa]$aty®#Kat]_dBI^Eykw~latyRl%^Dy 8 'U  : aykl{6du]_ddRmow=lbw&%'U±atyk( 
8 2Ub*)O86w=pkKl{katlr  Ou8 'U : ¶ 
8¢b¦,+9R-%±I^¥w.(
?¢b¦/+0tR-%±w~msy1(¢b¦nR-%±w=mxy¢#¢¦ . (Á¦¢b¦nR . ¢b¦ >
¢Xq¦
L6d atcmsxl_^Ey6moayL¢£e?¦°uatyKy6^àjkd*i]_msl_l{duy±aDw*¶
 ¢(U{§UU2*¦OR3%±;^qwu¢+ . (8¦ 0wY 0  0;© > ¢54E¦
ëo÷Ô­Ñ Ö
 
			! "#	%$&$'	()*+),	-
./	 102()1#023	 4
E8dul&pkwi?dI¡kyTdqr?£^D]I8 'U  : r
Tå¢¦R@Tå¢U_§¬¢b¦U %¢b¦_¦nR cBmxy
	
 
 ¢U_§¢¦XUU2¨¢b¦_¦ >
).c   *Vcb#c*£ºL¾&¾b¤u»Áscb   . k¢b¦ lSM '# 3 vSvSV	
	 , $z . §¬¢b¦ lS	[,*V 1
	%$9*0+K
.p	]	3	&	l&'qV	S 3	%^$i=*}0"# ¨¢b¦ 
.Vy$w	=*#l.*t	 .*02| $#"# 
+!#)"#
#  ¨¢b¦ l[Kh3*}0"^	z '#020 S*}0"#K
.$Vy ;©'  y $ ¢5¨¢b¦U I©b¦&%R
¢X2Ub¦ .*/ Du8 'U :y
#  .*_vS,|	3),	 DI8 'U  :y
 ¢¦R@Tå¢b¦U
#  T l-h3*0
	Xp '+0'0- 8 'U  :x$,y.*t}vS,|	),	3( xu8 'U :'#
( T(  R)( (  ¢U_§¢¦XUk¢b¦U2¨¢¦{¦ + DU
#)"  ¢ QU{§¢/¦U ¤¢ ¦XU2¨¢/¦_¦ Rç >
· l_]ba|=dIl_^E]_µi6mobQw{atl_m}wY¡kd²wV¢ -~¦br0¢9-9-~¦r¢ -9-9-~¦rÀayk ¢ -6¦*atjk^vqdimsxjkd±uaxxd²+*,-
.0/ *13254Ø¯DNXy l{6dw~dnqp6duØr0dw~l{pk?µ dRl_]{ducKatil{]bat|=d²Il_^E]_mxd²wjkdux^Ey6`Dmsy6`Ql_^ IoaEw_wPzr
aDw{w~p6cmsy6`l_®atl&l_6duµBd?m}w~l¯
9   "$ G   #76= C	  @C"(  %  @#"$&; % 98
#(%
³6]_^Dc ¢9- -9-~¦br T mow0I^Dykw=lbay?l0^Dy 8 'U : aty®Vw=^%m}w £]{^Dc¢ -9-~¦b¯2LRpkwIrqmslz£^Exs^t&w£]_^Ec
¢9-6¦l_®atl
¢b¦nRçxU  OI8 'U  : > ¢;:q¦³6]_^Dc ¢9-9-~¦0ayk¢ 4D¦r6d¨?d?p®Id/l_®atl¨¶
q¢b¦ k¢b¦ !ç £^E]&atxcB^qw~lidvqdu]_µ[D 8 'U : > ¢Xq¦·/w§ jkdux^Ey6`qwl_^*;oaDw{wdPrD^EydaE^EkduyV  ¤^E]_l{mx^Dy^t4l_6dil{]bat|=d²Il_^E]_µqrR¢9-9-=¦mxcTxmxd²w
l_kal*k¢b¦nR=<  imsl_l_6dw~ms`Dy^ . /m¸ ¢b¦>%RH ^E]urR^Dl_Tdu]_im}w~dqrql_®atl  
 
R ¢b¦ R
êÀêK÷O1V_ð
:   rSr l*y g rD		*,y	   r
	h($
?¯N­ ¢b¦1+ ^Eyw=^Dcdmsy?l{du]_vEat{8  < U  :  8 2U : rÀ¢Ø¦imsc6smxdwl{katl ¢b¦ + Katyk¢b¦ + ?¯i·w9 m}wI^DyRl_msy?pT^Dpkwayk-% %R  ¢­^El_6d]_imow=d  R  R  R atyk
at}w~^ ;©[RÚKw~mxy®Id  RÚRri6mobm}w£^D]_jTmo?duyjRµQ¢9-~¦{¦br8msl£^Exs^t&w/l{katl-¢¦ + (
¢­c^R )À¦¯ i#I^Ep6]bw=dl{6duyr'Y+ +ç ^Eyz8  < U  : ¯ duy®Idqr^DydaDb^EkduyV  ¤^E]_l{mx^Dy^t°l_6d¨katl{r k¢b¦  .  U 0  Ubqrkaykw=mxyk;d kaDw/l{^jkdI^DyRl_msy?p6^Epkw^Eyw~pkbak^D]_l{mx^Eyr¤mslimow^^Ey6d%^l{6d*l_6]{dud/G?msyk6w/¶
D¯  ¶ k¢b¦ +  U$q¢b¦	 
?¯  ¶ k¢b¦ + .  U q¢b¦  
4 ¯_>¶ ¤¢b¦,+ 'U$q¢b¦+à
·]bw
at]{d%¡ky6mxl{d%k^D]{l_ms^Dykw^  ($, ¯·åIs^Dl{6^Dm}8rkat}w~^9GRy6^iyaDw/a^D]{y?p
w~6ms]ba?rm}wa;p6]_vqd±ats^Dy6`i6m}l{6d;p6]_vEatl{p6]_dzY ?dukduyk6wxmsy6da]_xµ^Dy l_6d±a]b
xduyT`Dl_Q¢£6du]{d%dnqpkat#l_^[b¦iaykvDa]_msdw;^DyRl_mxyRp6^Epkw~sµ'£]{^Dc . l_^ 0  ¯duykId¥r6atsIx^El_6^Emo6w  ¢­i6du]{d ¤¢¦xR  ¦0at]_dl{]baykw~}atl_d²Laty®L]_^Dlatl{dLI^E6mxd²w+^0ap6y6m}npTd
Ix^El_6^EmoQi6mxsdats;x^Dl{6^Dm}6w  ¢£i6du]{d k¢b¦R .  ¦°at]{dl{]baty®w~oal_dÁr¤]{^Dlbal_datyk ]_dkdIl{dQI^D6msdw^t¯s^Dl{6^Dm}6w  imxx&jkduaxsd $	% ( Ix^El_6^Emo6watyk
Ix^El_6^Emo6w  imsx&jkduaxsd $	% ( Is^Dl_T^DmoTwI¯L6daty6^Ey6moua¨Ix^El_6^Emo m}w
T^qw~dyLaEw+l{6d*^Dy6d?dI¡kyTdj?µl{6d/£^Dsx^imxy6`¨dnqpkatl{mx^Dy®w ¶
¢b¦ R $ H© I^¥wI¢    ¦ ( 
 ¢b¦ R $ H© w=mxyÁ¢    ¦ (  >
·]bw|>a]_d¨xmxyTd*w~du`EcduyRlbw;r?aximsl_Kl_6d¨w{atcd/^E]_msduy?latl{mx^Dy( ¢­c^R )À¦b¯
³6]_^Dc l_6d¨atjk^vqdRmow_;pkw_w=mx^Dy4r6d/kauvqd¶
*t¾¾k1coVc­¾b@e g !	7V+	vS   (, P l-	     ^	#u
.S	
V	iv 	'3#p	_*v 	/	'## Z$9
.% 3
. (}$, #n Y9R=<  Vy
x
.mx^	[	ir 	[ '#.*0' (+  l& "#'  	% 3p\	% (	 #  R 
z $	% (x ($ n  y .  M$	% (x	 n  yx$ [M 	_V	i v 	'  r
NXyLl_Tdw~d²np6dXr6d?duy6^El_d¨j?µ!ayat] ^t°Is^Dl{6^Dm}8r6j?µ" >#aty±^Dkduysmxy6d¨w~d`,
cduyRlurEatykj?µ¯$%a¨w~imslbb6mxy6`*k^Dmsy?l¯%&'*imxxR£p6]_l{6du]0w~kdImÝ£µqrDi6dyy6dId²w_w_a]_µqr
l_6d*sduy6`Dl{)("^l_6d¨a]bD¯
ëo÷Ô­Ñ Ö
 
			! "#	%$&$'	()*+),	-
./	 102()1#023	 
 
³Àms`Dp6]{dD¶kkatÝ^l{6d¨Ix^El_6^Emo 
NXy ^E]b?d]%l_^bka]baD;l_du]{m;udl_6dBd?l{]_duc'atkatl{kwIratykÁratc^Ey6`l_6dcr8l_TdKw~6^E]_l{dw~l
^Dy6d²wIrqd&I^Eykw~m}?du]l{6d£^Dsx^imxyT` T]_^DjTxduc ¶ 2 / * .  * *'2 /
	  4 2&2 /7/ 2*
. * .  * / 2542
!* , ./ *132 4 .0/ 2 * 	5.  / 
 	 402 P
d*6]{^v?m}?d*mxyKl_6d*y6d ?l°w~dIl{mx^EyLaka]_l_m}at#aykw~0du]l{^l_6m}winpTdw~l{mx^Dy4¯
  	$= $ #	 ? =%
º%  ze wRH -*n# 3iS'> nr nBy nr  H|  r n 2r
 /  
"!Rl_kal$-RHatl&aw~imslbb6mxyT`¤^EmxyRlX¯>^D]/>k¯ k£^Dsx^&w£]_^Ec l_6d/ØaEIlil_kal
&+à^Dy >BatykLl{katl$%m}wI^Ey?l{mxyRp6^Dp®wI¯k·iliaw~imxlTmxy6`k^Dmsy?l X¯ XrRl_6d¨w~ms`Dy±^t
®aty6`Edwayk8r6jRµ¢Xq¦brkaow~^l_Td%w=mx`EyV^ q¯
º%  $#&% . %KRÚ y 	p	V#3	3vS  "*lZ
.&	[S+nz% 3&$zl&
.
+	 n  nr nr
 /  
"!6mÝ%jRH?r mowiI^Eykw~latyRl^Eyu8 2U : jRµL¢Ø¦b¯
N­$ R ?r/mow*I^Eykw~latyRl%^Ey?8 'U : jRµQ¢X¦¯=6L^D]_d^tvqd]ur uatyTy6^Dl¨j¤dmoRduy?l{mouaxsµLRr
w~msykIdqrR^Dl_Tdu]_im}w~dqrk¢5U2 © ¦ + ¢Ø'Ubq¦br?iTmobmow£^D]_jTmo?duyBj?µl_6dB6a Rmxcp6c \]_msykIms6xd
')(+* ¯duykId¥r?mxli£^Dsx^&w£]_^Dc E8ducBcKa%l{katll_6d¨d?l{]_duc'at8®atl_aty6y6^El/;^DyRlbatmsya
xmsy6d¨w~du`EcduyRlyT^D]aw~imxlTmxy6`k^Dmsy?laty®'l{?p®w+]{d?pkId²wl_^Baw~mxyT`Dxdat]b X¯
êÀêK÷O1V_ð
u   rSr l*y g rD		*,y	   r
	h($
N­  %R ?r q¢¦0mow&asmxy6da]+£pTykIl_ms^Dy±^tOijRµ¢X¦+atykLl{6duyLvEay6mow=6dw/al/c^qw=l^EykIdq¯duyk;d/l_6d*dRl_]{ducKa¤®atl_±mow^l=µ?kd ^E]Ø¯ XrRj?µZE8duccKaD¯
 ^Dl{d/l_®atl&w~p®®atl_®wa]_d/y6^El i'		3( ¶£]_^Ec ay?µB`Dmxvqdymsy6mxl{moatÁI^Ey?¡k`Ep6]bal_mx^EyL§ ©
mxyHN h wK <  N h/rl_6dBw~dl ^¡ky®at0I^DyR¡k`Dp6]atl{mx^Dy®w u§ « ^Dy6dBuay]{daDbl{6]_^Ep6`D
w~pkbKkatl{kwimow^DyTxµ/^D] Ø?mxcBduykw~ms^DykaX¯
º%   % .- 	V#3	3vSM '#"-9	_V	iv 	3'D y %9R-;©   r
 /  
 !*ax^DyT`àaªsmxy6dQw=du`DcBduy?l  +  +  ayk  + ( ¢£c^R )À¦¯ duy®Idqr
 + ;© 0 % RRrimsl_uR <D¯·w ;© 'atyk %   ¢ £]_^Ec E8ducc'aL¦r
d*cpkw~l0kauvqd/R . *atykI©R-%Á¯
³6]_^Dcìl_Td6]_^q^*^t&l{6d6]{duvRmx^Dp®w xdccKa?r]R I^¥wu¢+ . (Á¦SR . ^Dy?>kratykdkauvqd¶
~¨¾kt¾ * *­T²»@e g ip9	_V	iv 	'D y  +-( 0) ¢­c^RK,)À¦ r
º%  - .   0 l= "#'xi9 	V#3	vS2r % . %   y.* i),	
	  N h y o 	/'
.[ 	7V+	vS  	3	 JR 	9	&]	w*v 	
+% i,2O	yx
.-$3	% (# ( ¢­cB^R )À¦ r
 /  
 ! fR   . 4"£]_^Ec ¢#A¦raty® Qatyk Va]_dK;^Dykw=lbatyRlu¯L?p®w l_Tdu]_dd ?m}w~lbwaLI^Eykw~latyRl 	 ©w~pkbl{katl   . IR  0 	 ©rÁi6mobT]_^vqdwl{6dg¡®]bw~l*ka]_l¨^til{6dxducBcKa?¯NØ$% %R ?r aykuay6y6^Dl*jkdjk^Dl{dnqpkal_^±ayk   .  zR 	 0 	 © m}wl_6d*dnqpkal_mx^EyL^axmsy6d/^tz?ms]_dIl{mx^Ey]R0( ¢£c^R )À¦b¯
·/wiaI^Dykw=dnqp6duykId¥r?d*kauvqd¶
~¨¾kt¾ * *­T²» # g  }	tV	i v 	' H
.[]	V#3	3vSzl- '#	%$M © $
l-(02n  + ( 0) ¢£c^RK,)À¦ r
 /  
 !8w=mxyk;d + ^EyK>krkmxli£^Dxs^&w+£]_^Ec E8dccKa%el{katlw>Bmow/;^DyRlbatmsy6dKmxyLl{6d
xmsy6d  ©^0?mx]{dIl{mx^Dy(¯Cµ)^D]_^Ex}at]_µ Dr\ +-( 0) ¢£c^RK,)À¦b¯
º%  &% . %   y 	% 3 (	z% S
.S $ n & n (   
.]	V#3	vS
yx	 (	+ ,*h(w	/+\$ 	 mx	%yO'^	V	% ( © n	%,k (	1r
ëo÷Ô­Ñ Ö
 
			! "#	%$&$'	()*+),	-
./	 102()1#023	 D
 /  
"!Rxdul & jkd¨atya]b/^txdy6`Dl{(L^0atyKdRl_]{ducKa¤®atl_±i6mobm}wy6^Dl&l_6dmxy6m 
l_m}atky6^D]l{6d+¡®ykatÁat]D¯2C^Dl{duy®?k^DmxyRlbw^#w~p®Batymsy?l{du]_cBd?msatl{da]b&at]{d/w=imxlbb6msy6`
k^DmxyRlbw;¯ E8dl :  < U  86?duy6^El_d*l_6d*l{mxcd&mxyRl_du]{vEatRp6]_msy6`iTmobVl{6mowmsy?l{du]_cBd?moal_d&a]b&%m}w]_p6y¯Cµ&E8ducc'aDr q¢ < ¦OR q¢  ¦OR R¯8·/wD  .  < R (  ?r6l{6du]{d d ?m}w~lbwialxdaEw~l/^Ey6dS  :  < U  8Ýrkw_auµ  rÁw~p®l{katl1q¢  ¦R aty®Ll_RpkwIr6£]_^Ec ¢Xq¦br ¢  ¦R.R¯³Àmxy®atxsµqr?msl£^Dsx^&w£]_^Ec E8duccKa/el_kal Tå¢  ¦jkdus^Dy6`¥w+l{^  © ¯
&jkw~du]{vqd%l{katl/l{6d%RµR¤^El_6d²w~mow1%  Batx^Ey6`Kayd?l{]_duc'at8®atl_m}w+l{]_p6daDw/w=^q^Dy¬aDw
mxlI^Ey?latmsykw%dumxl{6du]aLxmxyTdKw~du`EcduyRl¢#E8duccKa 4 ¦*^E]c^D]{dl_®atyª^Ey6xµl=^a]buw^t
Ix^El_6^Emo¢+E8dccKa*¦¯
º%    g u	V#3	vS  '+[S#z
.S#3	t Fr n & r nw
.*vwq
v 	#( w#3	 nor n & r  Hn (   r
 /  
&¶TaDw_w=p6cd/l{katl&l_Tdu]_d/d ?m}w~lbwiw=pkbKagk^E]_l_ms^Dy >k¯  & ¯ #aykxdul :  < U  86?duy6^El_dl_6d*l{mxcd/msy?l{du]_vEa?p6]{mxy6`iTmob & m}w]_p6yr6imsl_p  .  < R (  R¯k³®]{^Dc E8dccKa?r >    © rÁatyk±w~msykId%l{6d%vEa]_moaj6xd²w ¢#U  UOU(Yk¦0at]{dI^Ey?l{mxyRp6^Dp®w+^Ey 8  < U  : r &%m}wlbay6`DduyRl/l{^  © atl Tå¢ < ¦&ayk]YÁ¢ < ¦R ?¯duykId¥rTå¢ < ¦°mowil_6d¨mxykd ?ms^DyLk^EmxyRl/^tl_6dBIs^Dl_T^Dmow~pT6k^D]_l{mxy6`&ayk  © mow/l_6dlaty6`EduyRl%l_^Kl{6d;x^Dl{6^Dm}atl-Tå¢ < ¦¯L6mow%msc6smxdwl{katl & VTå¢ < ¦ Kmow%duyRl_ms]_dusµI^Ey?latmsy6dmxyQayQ^Dkduyª®at¸¥6oay6d?dusmxcmsl_d%jRµ  © rkw~dd¡®`Dp6]{dDr6iTmobKI^DyRl_]aD?m}IlbwE8dccKa/A?¯
L6d%}aDw=lixducc'amowmsy'ØaEIl&w~pT¤d]bw~d²?dVjRµl_6d/£^Dsx^imxyT`6rk?p6d*l{^4%¯ö6¯>qpkw_w=cKatyTy¯
º%   g z	V#3	vSp 2+"tt3#p
./#3	  r n & n (   #n & r  2r
 /  
 !EaDw{w~p6cBdl_®atll_6d]_dm}wak^D]{l_ms^Dy^tl=µRkd|>k¯  & rtimsl_ (  RrDmxyayd?l{]_duc'at
l_]at|=dIl{^D]_µ'atykLsdulD < j¤d¨l_6dw~imslbb6mxy6`l{mxcd&jkdul=dudy >'atyk&q¯k³6]_^Ec ¢Ø¦r¢54D¦ratyk ¢;:¦rd^DjTlbatmsyl_Tdg£^Exx^imsy6`dR6]_d²w_w~ms^Dykw/^il_Tdg£^Ep6] ¡k]w~l¨?du]{mxvEatl{mxvqdwi^t 
¢­vEatsmo^Dy >BaDwidusaDwi^Dy&D¦&¶ 
 R . %±w~msy¢+ . (8¦
	
	
	 R . % YI^¥wI¢# . (8¦
	
	
	
	 R %|YT/w=mxy¢# . (Á¦0H¢ Y 0  0;©u¦  >
êÀêK÷O1V_ð
u   rSr l*y g rD		*,y	   r
	h($
duyk;dqrul_6d°aDt|=^EmxyRlvEat]{moatjTxd imow^t4I}aDw{w/#mxy¨l_6diy6dmx`DRjk^D]{j¤^q^R^t\ < ¯ 6L^D]_d^tvqd]ur^Dy >kr  R  RìRr R ( 0-) ¢£c^RK,)À¦br  R ?rY R ?¯0³®]{^Dc l_Tdatjk^vqd
dnqpkatl{mx^Dy®wIrÀ0dKat}w~^kauvqd zR 	
	
	 R L^Ey?>krayk8rjRµI^Ey?l{mxyRp6mxl=µqr4atlw < ¯ 6L^D]_d^tvqd]ur	
	
	
	 ¢ < ¦R  © k¯L?p®wIrkl_6du]{d%dRmow=lbw&aty ?rÁ  ! (ÀrÁw~p®±l_kal+£^E]_  8  < U < 0 8d*kauvqd¶
q¢b¦OR3;©¤¢b¦ ¢ .  < ¦ +e  0¢{¢ .  < ¦I¦ >
 ^*r£]{^Dc E8ducBcKa 4 r. ©  Rrkw~^l_®atl$%ayk g®a²vqdl_6d*w{atcdw~mx`EyK^DyH8  < U% < 0
8i6mob±I^DyRl_]aD?m}Ilbw/¢Ø¦¯
·.I^Dykw=dnqp6duykId*^OE8ducBcKaDwatyk4%m}wl_6d¶
*t¾¾k1coVc­¾b # % ./	 +	vS'p
. , P  '#"h10xl/D	%$0' (	%$S# 
	_V	iv 	3'yk	MO '#"p3mx
	02vSh(	_
.=  ^	^	%$9 ($9% 3
 3I  102vS0"^	[+$,9	% u	$('/
.-	SV	iv 	2/ 3Hl&9*n+ i
'
r
\]_^Dk^¥w~mxl{mx^EyL/l{^D`Ddl_6du]imsl_l_6diØaDIll{katl0a%;x^Dl{6^Dm} TmowI^DyRlbamxy6d²gmsya/jkaxk^t
jk^Dp6ykRd?m}atcdul{du] 	 ¢XRdukduyk?msy6`*^Dyl_6d&kat]atcdl_du]  ¦#mxc6smxdw8l{6d£^Dsx^imxyT`¶
*t¾¾k1coVc­¾b   	&02vSh(	
 
. / \	% (	Z '#	%$Kui'		( z	V#3	vS
Z {h(	/02 .*(vw}Sh0'$'	%$.*vh),	 #nZ3	^	% (n# §© y §« 2r= 	q
),	y{ . ( ¢#T©VUT«D¦ $'	^	S	S	02 ($'	% $l+ (			Sh(	# 		 T© $T« y{ 	_),	/9#

 ' ( ¢+T©VUT¬«¥¦
	 >
 /  
"!6dumsl_6d]l_Td%w=6^D]{l_dw=l®atl_ I^DyRlbamxykw*¢XaykVm}w`DduyTdu]_m}uatsxµy6^El]{d?pkId²'l{^?¦°a
xmsy6d¨w~du`EcduyRlur6aykL\]{^Dk^qw=mxl_ms^DymxcTxmxd²wl_®atl&l_6du]{d¨at]_d¨mxy?¡®y6mxl{duxµcKatyRµKa]buwi^t
Ix^El_6^Emo8r6^E]imxl0mowcKaE?d^Ey6xµBimxl_±a]buw^Is^Dl{6^Dm}8r?l{6d*y?p6cjkdu]^ti6mobKIsdat]{xµ
?dukduykTw^Dy¢XaykmxykI]{daDw=dwimsl_8¦l_6d?mow=lbaty®Id/jkdul=dudy§ © atyk§ « ¯2L6d*jk^Dp6yk
£]_^Ec(jkdus^ m}w^DjRv?ms^Dpkw;¯
ëo÷Ô­Ñ Ö
 
			! "#	%$&$'	()*+),	-
./	 102()1#023	  4
   $t	'
 ^Dl{dl{katl0mxlm}wy6^Dl°Ixda]i6dul{6du]^D]y6^EldRl_]{ducKa?l{]bat|=d;l_^D]{mxdw?dw_;]_mxjkd%msy\]{^,
k^qw~msl_ms^DyKRrqatykÁr?ac^DyT` l{6ducrl_Tdi^D6l{mxcKa?^Ey6dwIrqjkdus^Dy6`¥wl_^¨I}aDw{wP"¶msyk?dud²8rtl{6d
w~dul¨^t+w~imxlTmxy6`Kk^Dmsy?lw ^Dy aty^E6l_mscKatl{]bat|=d²Il_^E]_µQ¢­k^EmxyRlbw/i6du]{dl{6d;^DyRl_]_^E*
mowip6yk?d;¡ky6d¤¦0cms`DRliduvqduyKjkd%p6yk;^Dp6yRlbaj6xdq¯6L^E]_du^vqdu]r6d¨?^Ey& l G?yT^t.µqdulimÝl{6d
w~latl_dcduyRli^t0l_6m}w+T]_^Dk^¥w~mxl{mx^Ey]_ducKamxykwl{]_p6d¨i6mxl{6^DpTl/l_6daDw{w~p6cTl_mx^EyLl{katl/l{6d
katl{I^Ey?latmsykwa%smxy6dw~du`EcduyRlu¯2L6dw=d%k^Dmsy?lwiat]_d*p6y®?du]w~l_p®?µq¯
^duvqd]urR\]_^Dk^¥w~mxl{mx^Eykwayk 4 ats]_daE?µmxy®?moual_d&l_kalil_6d*^E6l_mscKatÁI^Ey?l{]_^D4aDw{w~^,
Imoal_dl_^±6]_^Ej6xdc ¢_t¦r¢X¦r¢ 4 ¦&kaDw¨aLI^Ec6sdLjkdukauvRmx^Ep6]u¯ ^DyRl_]at]{mxxµ±l_^±ikatl
^RuIp6]w°£^E] 7p6j6msykw^D]&hidudTwiatyk>q6d6K6]_^Ej6xduc'wIrD£^D]ii6m}Kduvqd]_µ^DTl_mxc'atkl_]a 
|=dIl{^D]_µBI^Ey?latmxy®wiatlcB^qw~l°a%6]_d²w_I]{mxjkdL¢o¡ky6mxl{dD¦#y?pTcjkdu]^txmsy6dw~du`EcduyRlaykKat]uw
^tIms]bIsdwIrl_TdLyRp6cjkdu]¨^t¨w=imxl6msy6`k^Dmsy?lwmow%p6yRjk^Dp6y®?dª6du]{d±atykªcms`DRl%jkd
mxy?¡®y6mxl{dq¯
 ($   	?%
L6dap6l_T^D]bwil_®atyG %¯ö6¯>qpkw{w~cKay6y£^D]&6dus?£p6;^Dccdy?lw;^DykId]_y6msy6`l_6d¨nqp6dw
l_ms^Dykw&w~l{pk?mxd²'Tdu]_dq¯
	 *-q*%$+	
8¸ : 6¯ +7¨¯dC^Emow{w~^DyTykatlrÀ·¨¯  du] d*;u^6r#aty®6¯E8duj6s^DykÁ¯j>q6^E]_l{dw~l*kal_kw*^tijk^Ep6yk?d
;p6]_vEatl{p6]_d*msyVl{6d*6oay6dq¯ONXy
 V ,r % % 2
	^rO3.Vr h^r g 0"#v r r
DE?¯
8  : E¯ dw_a]_mX¯ &6l_mscm;²atl_ms^DyKl_Tdu^D]{µLaykat66smoual_ms^Dykw;¯*·66smoual_mx^Eykw^6al_6d 
c'atl_m}uwIr  ^K 4¥¯Q>¥6]_msy6`Ddu]  du]{oa`6r8 : 4 ¯
8 4V: E¯ $i¯7p6j6msykwI¯ &y¬Ip6]_vqd²w+^&cmxy6mscaxduyT`Dl_imsl_¬aKI^Dykw=l_]atmxyRl*^Dy¬auvqdu]ba`Dd
;p6]_vEatl{p6]_d¨aykimxl_B6]_dw{I]_msjkdmxyTmxl_m}at4atykl_d]_cmsykat6k^¥w~mxl{mx^Eykwayklbay6`DduyRlbw;¯
g v 	3 r   r r r.4²?¶ e¥ 4 2A??ruA 4¥¯
êÀêK÷O1V_ð
Ie   rSr l*y g rD		*,y	   r
	h($
8 e : &¯FE8^Dj6]{µq¯ ^DyRl_] ^D}atj6msxmxl d?d²w w=µ6w=l ducBdw+yT^Dyxmsy damx]_d²wI¯/NXy 0+BM	 vSV$		
vS	vS#	10	w02w
 0+vS#	10	y/
 } V	&$'	w* 	v 	M	 	[+%
	3v 	'
$09* i r#D¶ : 4 XRIe6r   /h=>®ru :RD¯
8BA : 6¯0·%¯hidud6waty®?E¯·%¯D>¥6du6¯ &6l{mxcKakal_kwg£^E]Kauat]l_kal`D^qd²wjk^Dl_
£^E]_°at]bTwaykVjkaE3GRia]b6w;¯ 
  1 mx   02( 
.  	vS# 3 rIe A?¢Xq¦br#uED?¯
8  : ¨¯6¯n>qpkw{w~cKay6y atyk¨¯OL#aty6`T¯K>q6^D]{l_dw=l%kal_kw £^E]l_6d'h+dud²6w ^>q6duTQuat]B¶
a^D]%GqdV^Ep6l/dTatcB6xd/^0l_6d¨pkw~d¨^t0`Ddu^Ecdul{]_mo&l_db6y6m}np6d²wmxyLyT^Dy6smxy6da]^E
l{mxcKaiI^Ey?l{]_^EX¯hidw=dat]Qhiduk^D]{lj>    XR {uRrhip6l_`Edu]bw&y6mxvqdu]w~msl~µ¥r  du
C]{p6ykw=imoG8r  /6r8D?E¯
ëo÷Ô­Ñ Ö
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Éditeur
INRIA, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex (France)
ISSN 0249-6399
